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Ever since patch tests were first employed to
demonstrate cutaneous sensitivity, this proce-
dure has been widely used in the study of the
eczematous contact-type dermatitis. Sulzberger,
Wise and Rostenbcrg (1, 2) helped to popularize
patch tests in the United States, employing the
technic described by Tloch in 1911 (3).
Occasionally in the study of cezeinatous con-
tact type dermatitis a negative patch test re-
sponse is obtained to a substance to which the
patient is apparently sensitized. These unex-
pected reactions may be explained not only on
the basis of actual changes in the immunologic
state of the patient or the area of skin tested, but
also possibly on inadequate testing technic.
Various 'modifications of the standard patch
test technic have been proposed in an attempt to
obtain more uniform and less erratic results. The
so-called "adhesion chamber method" of Rokstad
and Bonnevie (4), particularly valuable for
volatile agents according to the authors, the
"quantitative stripping contact test" of Spier and
Sixt (5) and the "pressure patch test" technic of
Fernstrom (6) are examples of modifications of
standard patch test technics in this attempt to
obtain more reliable or sensitive tests.
Fernstrom (7) has pointed out that stronger
reactions can be obtained at low allergen concen-
trations by inserting a block of sponge plastic, 19
mm square and 4 mm high, between the impel-
meable material of the routine patch and the
covering adhesive tape. This increased pressure
on the test material can apparently in some cases
elicit a positive reaction where the routine patch
test would give a negative result. It was this work
of Fernstrom that led us to determine what effect
variations in pressure, transmitted to the skin by
a solid neutral substance in the absence of any
allergen, would have on the cutaneous response
to patch test. The question also arose as to the
possible effect of variations in the shape and elas-
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ticity of the substance being tested upon the
patch test response.
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METHOnS
Standard routine patch tests were employed,
using 5 cm elastoplast squares with a central
non-adherent gauze patch 23 x 3 cm. Elasto-
plust squares rather than ordinary adhesive tape
or standard commercial elliptical elasto-patches
were used in an effort to maintain tension on the
test substance in all directions. The patches were
applied to the medial aspect of the arm.
27, 26 and 25 subjects were tested with 18 nun
squares of sponge rubber, 5 mm, 10 mm and 115
mm high, respectively. A constant area of skin,
5 em. square, was covered by the patch in all
tests. In this way an attempt was made to obta in
gradations in pressure purely through the in-
creased compression of the rubber square by
eliminating any variability in pressure caused by
the elasticity of the elastoplast covering a lesser
or greater area of skin. Any increased stretching
and therefore, increased tension of the elastoplast
on the test substance reflected merely the in-
creased height of the substance and therefore any
variations in pressure on the skin could be stand-
ardized since they were basically functions of the
height and elasticity of the substance being
tested.
Twenty three subjects were tested with 5 mm
high wood 18 mm squares and wood disks 18 mm
in diameter, both with smoothed edges. Here, as
with the rubber squares, a 5 cm square of skin
was covered by the patch in all tests. These per-
mitted us to compare the results of variations in
shape and by comparison with the rubber patch
test results, the effect of variation in elasticity.
A parallel study was made on ten subjects with
the same hard wood squares and disks, hut with
the edges actually rounded off completely.
The patches were removed in 48 hours and the
patch test sites were read immediately after-
wards, 30 minutes later, 24 hours later and 7 days
later.
Figure 1 shows the appearance of the wood
square and disk with the smoothed and rounded
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Fin. 1. Depicts the appearance of the wood sqnares and discs with the sharp and rounded edges, three
thicknesses of foam rubber and the elastoplast patch.
Fin. 2. An illustration in cross-section of the
theoretical relationship of the wood and rubber
test objects to thc skin as a result of the tension
applied by the elastoplast patch.
edges, the loam rubber squares and elastoplast
patch. Figure 2 shows in cross section the theo-
retical relationship of the wood and rubber test
objects and the skin as a result of the tension ap-
plied by the elastoplast patch.
Finally Fcrnstrom's (7) studies were dupli-
cated in a small series of ten cases using the 5 mm
high sponge rubber square to produce the pres-
sure variation in patch testing, with various con-
centrations of substances to which the subjects
were sensitized. Thirteen different materials were
tested in a total of 23 parallel patch tests.
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A = Wood square.
B = Wood disk.
RESULTs
Table 1 shows the results of these tests with
the wood squares and disks with the smoothed
edges, and Table 2 shows the results with the
rubber squares of various heights. The tests with
the wood square and disk with the rounded
edges arc not tabulated since no reactions were
obtained in a series of 20 tests, except for one
doubtful erythema at 30 minutes produced by
the square.
The readings at 7 days have not been included
in the tables, since they were negative, except for
CROSS SECTION OF PATCHES IN PLACE ON SKIN TABLE 1
Intensity of Reactions to Wood Square end Disk0
IVOO SQUARZ
OR DISK
cm RUBBER
SQUANE
B.
W000 SQUARE ON DISK
WITH ROUNDED EDGE
D.
ID cm RUBBER
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TABLE 2
Intensity of Reactions to Rubber Squares
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FIG. 4. Illustration of the variation in reaction
due to pressure, especially noticeable with the
greater dilutions of allergen. Pressure applied to
the left arm with the greater dilution closer to
the elbow.
Comparison of Pressure and Non-pressure Patch
Test Reading in the Presence of an
Fio. 3. Demonstration of the marginal appear-
ance of the reaction.
6 cases of residual marginal pigmentation pro-
duced by the 15 mm high rubber square and the
wood square with the smoothed edges.
The results are indicated in the Tables as 0,
2+, 3+, standing respectively for no reaction,
doubtful reaction, erythema, erythema and
edema, erosion.
The reactions were marginal in nature except
for 4 cases of diffuse erythema over the entire
patch test surface, appearing with the 15 mm
rubber square at 30 minutes. In addition to the
reactions indicated, there were 2 cases of marginal
Time of reading after
removal of patch test
0 mm- 30 mm-
utes utes
i
hours
Equal reaction 14 12 10
Greater reaction with pres-
sure 8 11 12
Lesser reaction with pres-
sure 1 0 1
petechiae visible at 24 hours with the 15 mm
rubber square. Figure 3 illustrated the marginal
appearance of the reactions.
Table 3 shows the results of 23 paired patch
tests with and without pressure using various
concentrations of known allergens. Although not
shown tabulated it was noted that the difference
between the standard and the pressure patch test
Time of reading after removal of patch test
of
Reaction
0
1+
2+
3+
0 minutes 30 minutes
A B C A BC
25 15 11 25 10 4
0 3 0 1 2 0
2 6 9 1 58
0 2 5 0 6 12
0 0 0 0 3 1
24 hours
A B C
27 17 120 2004 7
0 1 1
0 2 5
A = 5 mm thick square.
B = 10 mm thick square.
C = 15 mm thick square.
TABLE 3
Allergen
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reactions was more marked the greater the dilu-
tion of the utihzed allergen.
DIsCUssION
The marginal natureS of the reaction to the
wood square and disk with the smoothed edges
compared to the almost totai absence of reaction
to the wood test materials with the rounded
edges, show that in this series we were dealing
with a purely non-specific, traumatic effect
caused by what became basically a cutting edge
as the result of pressure. The shape of the test
object has no appreciable effect upon the extent
of development of this marginal reaction, since
comparable numbers of negative reactions were
obtained with both the square and the disk.
This non-specific marginal effect is of an appre-
ciable nature when one realizes that approxi-
mately 25% of the combined square disk tested
subjects still showed evidence of some reaction
24 hours after removal of the patch.
The non-specific traumatic effect of solid ma-
terials used as patch test, has been demonstrated
by Fisher (8) studying sensitivity to acrylic
materials. When an artificial denture was di-
rectly applied as a patch test to the anterior sur-
face of the arm, it produced a bullous reaction.
It is obvious that an elastic substance like
sponge rubber, by absorbing some of the pressure
imparted to it, will in turn impart less pressure to
the skin. However, it becomes evident when one
compares the results of the patches with the three
thicknesses of rubber, that there is a tendency to
produce a non-specific reaction by increasing the
pressure. Besides, if the elastic snbstance is high
enough, or if sufficient pressure is applied so that
the elastic substance becomes adequately com-
pressed, it will then act as a solid material and
produce a non-specific traumatic effect.
The 5 mm rubber square produced 25 negative
reactions out of 27 patients tested at 30 minutes,
all patients showing no evidence of a reaction
after 24 hours. The 10 mm high rubber square
produced reactions similar to that of the wood
square or disk, both qualitatively and quantita-
tively with approximately 35% of the subjects
still showing evidence of some reaction after 24
hours. With the 15 mm square of rubber the re-
actions were more marked qualitatively and
quantitatively than with the wood square or (lisk
with over 50% of the patients still showing
reactions at 24 hours. The presence of marginal
petechiae at 24 hours and the marginal pigmen-
tation at 7 days, seems also to indicate a greater
reaction quantitatively.
The results of these various rubber patches
showed that the 5 mm rubber square even though
it can increase pressure, would have no artificial
traumatic effect on a patch test, while thicker
elastic sponge rubber (10 mm) could produce an
injury similar to that of a wood test object with
a sharp edge; as the thickness of the rubber in-
creased, greater trauma was produced. A 15 mm
thick rubber square would elicit more injury than
the 5 mm wood test object.
The increase in reaction due to the pressure
patch test, becomes more apparent with the de-
layed reading at 24 hours. Over 50% of the tests
showed an increased reaction with augmented
pressure.
In view of the absence of any artificial trau-
matic effect due to the 5 mm thickness of rubber,
it is apparent that the increased reactivity of the
pressure patch test described by Fernstroni (7)
and duplicated in our series, is due to a potentia-
tion of the allergenic action of the substance
being tested. As was also pointed out by Fern-
strom, it is in higher dilutions that the difference
in reaction between the standard and pressure
patch test becomes apparent.
CONcLUsIONs
1. In the performance of patch tests with solid
materials, pressure upon a hard substance can
produce a false reaction. This is almost invariably
marginal at the site of an edge. However, if the
test substance has enough height and enough
pressure exerted upon it, the reaction can be of a
diffuse nature covering the entire patch test area.
2. An elastic substance, such as sponge rubber,
if thick enough, and sufficiently compressed can
produce a non-specific traumatic effect.
3. Sponge rubber of less than 5 mm thickness
will not produce this non-specific marginal effect.
4. In performing patch tests with hard sub-
stances, one should bear in mind the possibility of
these non-specific reactions.
5. Pressure can potentiate a patch test with an
allergen, particularly at higher dilutions or in
instances of a low degree of sensitivity.
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DISCUSSION
DR. ALEXANDER A. FIsHER (Long Island, N.
Y.): I believe this paper is of great practical im-
portance. Many patients are tested with solid
objects and because there is an erythematous
reaction they are labeled as being allergically
sensitive to that substance. Many false results
have been published because of this type of re-
action.
In my work with acrylic dentures I found that
many patients were labeled as being sensitive to
the acrylic dentures because the denture had been
strapped to their arm, left on 24—48 hours and a
bullous eruption ensued. This was taken as an
indication of sensitivity. This type of bullous
reaction is due to pressure. It was especially
common in women over 40—45.
This was another type of reaction that mim-
icked exactly an allergic eczematous vesicular
type of reaction. This is all a non-specific pressure
effect. Not only do you get erosions and redness
but you may get actual vesicles due to pressure.
I think an important practical point is that
these pressure-allergic reactions do not itch. The
regular true eczematous allergic reactions itch
as a rule.
DR. VIcToR H. WrrrEN (New York, N. Y.):
As with any test, knowledge of the method of its
use and the proper interpretation of the results
are most important. That is particularly true for
the patch test. It is not a measure that one just
applies to the back in any concentration by any
method and then takes the results as being posi-
tive or negative. Small differences in the applica-
tion of a test may make for great difference in the
reactions obtained. When testing with ordinary
patch test materials liquids may give an edge
effects, thus edge effects are not necessarily from
wooden or other objects with a sharp edge. The
edge effect response conforms to the edge of the
cellophane spot or gauze in the center of the ad-
hesive. The mechanism of this effect is unknown,
to my knowledge. As a possible explanation it
might be due to evaporation of the liquid from
the edge of the plastic spot or gauze.
I think until greater experience is had with any
new form of patch test, as for example, where the
mechanics are altered by the addition of wood,
and/or sponge rubber, one should continue to use
the standard patch test method. When sufficient
experience has been gathered for the new method
and one can state with proper authority what
constitutes a positive and a negative response,
then it can be afforded its proper place as a der-
matologic diagnostic procedure.
DR. MARIoN B. SIJLZBERGEE (New York, N.
Y.): I would like to second what Dr. Witten has
said and I would like to point out that all of these
variants, no matter how small they are, introduce
variables which influence the results and readings
of so called "patch tests". One cannot scarify or
strip the skin, or apply pressures, hard or blunt
objects, or massage or rub it continually with a
rubber pad and expect that the result will be the
same as if the material were simply applied as in
the classic patch test. Now all of these directions
and modifications are very laudatory from the
point of view of investigative tools and to try to
find out more about the mechanisms of skin tests
and skin responses I am sure are all welcome as
such, but they are not to be regarded as useful
diagnostically until we have a body of information
comparable to the body of information which is
available for the classic form of patch testing. It
took many many years of careful work to get the
data and compile the tables concerning the con-
trations to be used, the safe concentrations, and
the concentrations at which a positive or negative
response would indicate a hypersensitivity or a
non-hypersensitivity, using the orthodox form of
patch test. We have such tables of proper con-
centrations for classic patch tests available, due
to the work of hundreds of investigators, but es-
pecially of Dr. R. L. Mayer, who is here, and
then of others, Schwartz, Peck, Tulipan in this
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country, and many others in Europe, so that we
know what the results mean when these sub-
stances are applied in classic orthodox fashion.
But we have no idea from the diagnostic point of
view what these results mean when these varia-
bles are deliberately introduced. You all know
that even changing the material from a cotton to
a little disk of blotting paper can make a differ-
ence in the results. We simply have not got the
information available to tell us what concentra-
tions should be used and what the meanings of the
reactions of the skin may be when we introduce
these variables in the method of testing.
Now about the edge effect; in reading tests we
have for many years been impressed by the edge
effect. As Dr. Witten said, even when the material
used in testing is not hard and abrasive and
damaging to the skin any more than a soft piece
of cotton is, one still sees these edge effects, e.g.
augmented reactions at the edges of the cotton,
or at the periphery of the drop of fluid applied
(Dermatologic Allergy, Charles C Thomas,
Springfield, Ill., 1940, p. 275). I think that one of
the explanations is that one gets an increased
concentration of allergen at the edge of the cotton
square or at the periphery of a drop, due to the
fluid meniscus, and that I think would be demon-
strated by simply putting a dilute solution of dye
on a cotton square and watch it diffuse out. One
will see a concentration of dye demonstrated by
the deeper color at the edges of the square than
at the center. That may be at least one explana-
tion of these edge effects which one sees.
I would like to close, if I may, by discussing
what a previous discusser, Dr. A. A. Fisher, has
said. It seems to me that no one, perhaps not
even Dr. Fisher himself, has realized the very
unusual features and the possibly very funda-
mental importance of the results which he
showed with the dentures. These reactions, as you
have seen in Dr. Fisher's slides are quite massive
bullous ones, not like, for instance, the minimal
reactions which the presenters of this paper
showed us in their pictures. Remarkably enough,
Dr. Fisher's series of bullous skin reactions to
dentures occurred exclusively or almost exclu-
sively in women who had stomatitis from the
dentures. The assumption must therefore be that
the pressure and friction effects of the dentures in
the mouth and not the primary irritant chemical
effect or the allergenic effect of the dentures were
producing these forms of stomatitis and erosions
of the mucous membranes of the mouth; and that
this oral mucous membrane susceptibility to
damage by pressure and friction is regularly ac-
companied by what is almost the equivalent of a
N ikolsky sign as evidence of a similar suscepti-
bility of the skin. Other patients, those without
oral pressure lesions from dentures, without the
mucous membrane lesions, do not show this form
of bullous reaction of the skin from the pressure
and friction of the skin tests with dentures. Is
that correct?
Dn. FIsHER: Yes.
DR. SULZBERGER: Well these combined ob-
servations are then practically like those which
one finds in many cases of pemphigus vulgaris,
are they not? Are these cases not somewhat like
a sub-clinical epidermolysis or pemphigus?
DR. FIsHER: I want to say one patient in this
series did develop pemphigus.
Dn. WILLIAM A. ANDERSON (in closing): I
would like to thank Dr. Fisher for his interesting
and illustrative remarks. I agree with Dr. Wit-
ten and Dr. Sulzberger that this method of pres-
sure patch testing should not be accepted, with-
out reservations, for clinical use until studies are
further extended.
An interesting sidelight was that the sensitivity
of the tests was enhanced when performed with
allergens in aqueous solution but this enhance-
ment was not noted when the allergen was in an
ointment base. This finding was also noted by
Fernstrom in his original study.
